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DESCRIPTION 

1.3»5-TRISUBSTITUTED PYRAZOLES FOR TREATMENT OF INFLAMMATION 

This invention relates to novel pyrazole compounds 
having pharmacological activity, to a process for their 
production and to a pharmaceutical composition containing 
the same. 

More particularly, it relates to novel pyrazole 
compounds, which have pharmaceutical activity such as 
inhibiting activity of cyclooxygenase-2 (hereinafter 
described as COX-II), to a process for their production, to 
a pharmaceutical composition containing the same and to a 
use thereof. 

Accordingly, one object of this invention is to 
provide the novel pyrazole compounds, which have an 
inhibiting activity of COX-II. 

Another object of this invention is to provide a 
process for production of the pyrazole compounds, 

A further object of this invention is to provide a 
pharmaceutical composition containing, as active 
ingredients, the pyrazole compounds. 

Still further object of this invention is co provide a 
use of the pyrazole compounds for manufacturing a 
medicament for treating or preventing various diseases. 

Some pyrazole derivatives having antiinflammatory and 
analgesic activities have been known as described, for 
example, in Canadian Patent 1 130 808, and EP Patent 
Publication Nos. 248 594, 272 704, 293 220, 418 845 and 
554 829, and WO Patent Publication Nos. 95/15315, 95/15316, 
95/15317 and 95/15318. 

The object pyrazole derivatives of this invention are 
new and can be represented by the following general formula 
[I] - 
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2 




wherein is hydroxyethyl , 1-hydroxy- 1-methyiethyl, 

hydrogen, halogen, nitro, or cyano, 

2 

R is chloro, cyano, or lower alkyl optionally 

substituted with halogen, and 
R-^ is lower alkylthio, lower alkylsulf inyl, or 
lower al kylsulf onyl , 
provided that when is hydrogen, halogen, nitro, or 

cyano, 
then R^ is chloro, 
and a pharmaceut ically acceptable salt thereof. 



The object compound [I] or a salt thereof can be 
prepared by the following processes. 
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[III] [lb] 
or its reactive derivative or a salt thereof 

at the carboxy group ^ 
or a salt thereof 
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Process 3 




aikylation 




[II] 

or a salt thereof 



[Ic] 

or a salt thereof 



Process 4 




oxida t ion 




(Id] 

or a salt thereof 



[le] 

or a salt thereof 
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Process 3 




reduccion 



(IV] 

or its reactive derivative 
at the carboxy group , 
or a salt thereof 





[If] 

or a salt thereof 




[ig] 

or a salt thereof 
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wherein R-^, and R-^ are each as defined above, 
is acetyl, 
R^ is 1-hydroxyethyl , 
R^ is carboxy, 

R^ is 1-hydroxy-l-methylethyl , 
R^ is carboxymethyl , 
Rf is 2-hydroxyethyl-, 

Rg is hydrogen, halogen, nitro or cyano, 

R^ is lower alkanoyi, hydroxyethyl , 1-hydroxy-l- 

methylethyl, hydrogen, halogen, nitro, or 

cyano, 

r| is cyano or lower alkyl optionally substituted 

with halogen, 
Rg is halogen, cyano, or lower alkyl optionally 

substituted with halogen, 
R^ is lower alkylthio, and 

R^ is lower alkylsul f inyl or lower alkylsul f onyl , 



In the above and subsequent description of the present 
specification, suitable examples of the various definitions 



wo 97/13755 



PCT/JP96/02919 



to be included within the scope of the invention are 
explained in detail in the following. 

The term "lower" is intended to mean a group having 1 
to 6 carbon atom{s), unless otherwise provided. 

The term "hydroxyethyl " is intended to mean 
1-hydroxyethyl or 2-hydroxyethyl , 

Suitable "lower alkyl" and lower alkyl moiety in the 
terms "lower alkylthio". "lower al kylsul f inyl " and "lower 
alkylsulfonyl" may be a straight or branched one such as 
methyly ethyl, propyl, isopropyl, butyl, isobutyl, tert- 
butyl, pentyl, hexyl, and the like, in which preferable one 
is methyl . 

Suitable "lower alkylthio" may be methylthio, 
ethylthio, propylthio, and the like, in which preferable 
one is methylthio. 

Suitable "lower al kylsul f iny 1 " may be methylsul f iny 1 , 
ethylsulf inyl, propylsul f inyi , and the like, in which 
preferable one is methylsulf inyl . 

Suitable "lower alkylsulfonyl" may be me thylsul f onyl , 
ethylsulfonyl, propylsul f onyl , and the like, in which 
preferable one is methylsulf onyl . 

Suitable "halogen" may be fluoro, chloro, bromo and 

iodo . 

Suitable "lower alkyl substituted with halogen" may be 
dif luoromethyl, tri f luoromethyl , and the like. 

Suitable "lower alkanoyl" may be formyl, acetyl, 
propionyl, butyryl, isobutyryl, and the like. 

Suitable pharmaceutically acceptable salts of the 
compounds [I] are conventional non- toxic salts and include 
an organic acid addition salt [e.g. formate, acetate, 
trif luoroacetate, maleate, tartrate, methanesulf onate, 
benzenesulf onate, toluenesulfonate, etc.], an inorganic 
acid addition salt (e.g. hydrochloride, hydrobromide. 
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sulfate, phosphate, etc.], a salt with an amino acid [e.g. 
aspartic acid salt, glutamic acid salt, etc.], and the 
like . 

The compounds [I] and pharmaceutically acceptable salt 
according to present invention may contain one or more 
asymmetric centers, and thus they can exist as enantiomers 
or diastereoisomers, and the invention includes both 
mixtures and separate individual isomers. 

The compound [I] and pharmaceutically acceptable salt 
thereof according to the present invention can be in the 
form of a solvate, which was included within the scope of 
the present invention. The solvate preferably includes a 
hydrate, an ethanolate, and so on. 

Also included in the scope of invention are 
radiolabelled derivatives of compounds [I] which are 
suitable for biological studies. 

Pror^<:;<; 1 

The compound [la] or a salt thereof can be prepared by 
reacting a compound [II] or a salt thereof with a reducing 
agent , 

Suitable reducing agent may be diborane, sodium 
borohydride, lithium aluminum hydride, and the like. 

The reaction is usually carried out in a conventional 
solvent such as diethyl ether, tetrahydrof uran, or any 
other organic solvent which does not adversely influence 
the reaction. 

The reaction temperature is not critical, and the 
reaction can be carried out under cooling to heating. 

ProcTf^^sc: 7 

The compound [lb] or a salt thereof can be prepared by 
reacting a compound [III] or its reactive derivative at the 
carboxy group, or a salt thereof with alkylating reagent. 

Suitable reactive derivative at the carboxy group of 
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the compound [III] may include an ester^ an acid anhydride 
and the like. The suitable examples of the reactive 
derivatives may be a symmetrical acid anhydride; 
a mixed acid anhydride with 1 , 1 ' -carbonyl diimidazole or an 
acid such as aliphatic acid [e.g. acetic acid, pivalic 
acid/ etc.], substituted phosphoric acid [e.g. 
dialkylphosphoric acid, diphenylphosphor ic acid, etc.].; 
an ester such as lower alkyl ester [e.g. methyl ester, 
ethyl ester, propyl ester, hexyl ester, etc.], substituted 
or unsubst ituted ar ( lower ) alkyl ester [e.g. benzyl ester, 
p-chlorobenzyl ester, etc.], substituted or unsubst ituted 
aryl ester [e.g. phenyl ester, tolyl ester, 4 -ni t rophenyl 
ester, 2 , 4 -dinitrophenyl ester, pentachlorophenyl ester, 
naphthyl ester, etc.], or an ester with N,N- 
dimethylhydroxyl amine , N-hydroxysuccinimide, 
N-hydroxyphthalimide or l-hydroxy-5-chloro-lH- 
benzotriazole, or the like. 

Suitable alkylating reagent may be organometallic 
compound such as alkyl lithium (e.g. methyl lithium, ethyl 
lithium, etc.), alkyl magnesium halide (e.g. methyl 
magnesium bromide, ethyl magnesium bromide, etc.) and so 
on . 

The reaction is usually carried out in a conventional 
solvent such as diethyl ether,' tet rahydrof uran, or any 
other organic solvent which does not adversely influence 
the reaction. 

The reaction temperature is not critical, and the 
reaction can be carried under cooling to heating. 

Process 3 

The compound [Ic] or a salt thereof can be prepared by 
reacting a compound [II] or a salt thereof, with alkylating 
reagent , 

This reaction can be carried out in substantially the 
same manner as that of p ^nn^^ss 2 . and therefore the 
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reaction mode and reaction conditions [e.g. reagent 
solvent, reaction temperature, etc.] of this reaction are 
to be referred to those explained in Procg^s.s 7 , 

Process 4 

The compound [le] or a salt thereof can be prepared by 
reacting a compound [Id] or a salt thereof with an 
oxidizing agent. 

The suitable oxidizing agent may be hydrogen peroxide, 
cumene hydroperoxide, tert-butyl hydroperoxide, Jones 
reagent, peracid [e.g. peracetic acid, perbenzoic acid, 
m-chloroperbenzoic acid, monopersul f ate compound 
(oxone ® ) , etc.], chromic acid, potassium permanganate, 
alkali metal periodate [e.g. sodium periodate, etc.], and 
the like. 

This reaction is usually carried out in a solvent 
which does not adversely influence the reaction such as 
acetic acid, dichloromethane, acetone, ethyl acetate, 
chloroform, water, an alcohol [e.g. methanol, ethanol, 
etc.], a mixture thereof or the like. 

The reaction temperature is not critical, and the 
reaction is usually carried out under cooling to warming. 

Process 5 

The compound [If] or a salt thereof can be prepared by 
reacting a compound [IV] or its reactive derivative at the 
carboxy group, or a salt thereof with a reducing agent. 

Suitable reducing agent may be diborane, sodium 
borohydride, lithium aluminum hydride, and the like. When 
a chiral reducing reagent, such as a combination of borane 
and (R) or (S) -5, 5-diphenyl-2-methyl-3, 4-propano-l, 3, 2- 
oxazaborolidine, is used, a chiral compound [If] is 
obtained. 

The reaction is usually carried out in a conventional 
solvent such as diethyl ether, tetrahydrof uran, or any 
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other organic solvent which does not adversely influence 
the reaction. 

The reaction temperature is not critical/ and the 
reaction can be carried out under cooling to heating. 

Process 6 

The compound [Ig] or a salt thereof can be prepared by 
the following methods. 

Namely, 1) the compound [V] or a salt thereof is 
firstly reacted with a nitrite compound, and then 2) the 
resulting product is reacted with cuprous chloride. 

Suitable nitrite compound may be alkali metal nitrite 
[e.g. sodium nitrite, potassium nitrite, etc.], alkyl 
nitrite [e.g. isoamyl nitrate, tert-butyl nitrite, etc], 
and the like. 

In the first step, the reaction is preferably carried 
out in the presence of an acid [e.g. hydrochloric acid 
sulfuric acid, etc.]. 

The reaction is usually carried out in a solvent such 
as water, tetrahydrof uran, dioxane, aceconi tr ile , or any 
other organic solvent which does not adversely influence 
the reaction, or a mixture thereof. 

The reaction temperature is not critical and the 
reaction can be carried out under cooling to warming. 

In the second step, the reaction is preferably carried 
out in the presence of alkali metal halide [e.g. sodium 
chloride, etc.] and an inorganic acid [e,g, hydrochloric 
acid, etc . ] . 

The reaction is usually carried out in a solvent such 
as water, tetrahydrof uran, dioxane, or any other organic 
solvent which does not adversely influence the reaction, or 
a mixture thereof. 

The reaction temperature is not critical and the 
reaction can be carried out warming to heating. 
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The compound [VIII] or a salt thereof, which includes 
some of the compound [I] and the starting compounds usable 
for its preparation processes, can be prepared from the 
5 compound [VI J or a salt thereof and the compound [VII] or a 
salt thereof by the following method. 

First the compound [VII] can be converted to the 
corresponding hydrazine derivatives by reacting with metal 
nitrite (e.g. sodium nitrite, etc.) and reducing agent 
10 (e.g. tin chloride, etc.) under the acidic condition. Then 
the hydrazine derivatives can be reacted with the compound 
[VI] to give the compound [VIII], 

The reaction is usually carried out in a conventional 
solvent such as water, alcohol [e.g., methanol, ethanol, 
15 isopropyl alcohol, etc.], tetrahydrof uran, dioxane, 
toluene, methylene chloride, chloroform, 

N, N-dimethyl f ormamide , or any other organic solvents which 
do not adversely affect the reaction, or the mixture 
thereof . 

20 The reaction temperature is not critical and the 

reaction is usually carried out under cooling to warming. 

The compounds obtained by the above processes can be 

isolated and purified by a conventional method such as 
25 pulverization, recrystallization, column chromatography, 

reprecipitation, or the like. 

Suitable salts of the compound [la] to [Ig], [II], 

[V], [VI], (VII] and [VIII] may be the same as those 

exemplified for the compound [I]. 
30 Suitable salts of the compound [III] and [IV] are an 

aDcalimetal salt [e.g. sodium salt, potassium salt, etc.], 

an alkaline earth metal salt [e.g. calcium salt, magnesium 

salt, etc.], and the like. 



35 



The object compound [I] or pharmaceutically acceptable 
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salts thereof possesses inhibiting activity of COX-II and 
possesses strong antiinflammatory, analgesic, 
antithrombotic/ anti-cancer activities and so on. The 
object compound [I] and pharmaceutically acceptable salts 
thereof/ therefore/ are useful for the treatment and/or 
prevention of inflammatory conditions, various pains, 
collagen diseases, autoimmune diseases, various 
immunological diseases, thrombosis, cancer and 
neurodegenerative diseases in human beings or animals, and 
more particularly for the treatment and/or prevention of 
inflammation and pain in joint and muscle [e.g. rheumatoid 
arthritis, rheumatoid spondylitis, osteoarthritis, gouty 
arthritis, juvenile arthritis, etc.], inflammatory skin 
condition [e.g. sunburn, burns, eczema, dermatitis, etc.], 
inflammatory eye condition [e.g. conjunctivitis, etc.], 
lung disorder in which inflammation is involved [e.g. 
asthma, bronchitis, pigeon fancier's disease, farmer's 
lung, etc.], condition of the gastrointestinal tract 
associated with inflammation [e.g. aphthous ulcer/ Chrohn's 
disease, atopic gastritis, gastritis var ialof orme, 
ulcerative colitis, coeliac disease, regional ileitis, 
irritable bowel syndrome, etc.], gingivitis, inflammation, 
pain and tumescence after operation or injury, pyrexia, 
pain and other conditions associated with inflammation, 
particularly those in which lipoxygenase and cyclooxygenase 
products are a factor, systemic lupus erythematosus, 
scleroderma, polymyositis, tendinitis/ bursitis, 
periarteritis nodosa, rheumatic fever, Sjogren's syndrome, 
Behcet disease, thyroiditis, type I diabetes, nephrotic 
syndrome, aplastic anemia, myasthenia gravis, uveitis 
contact dermatitis, psoriasis, Kawasaki disease, 
sarcoidosis, Hodgkin's disease, Alzheimer's disease, and 
the like. Additionally, the object compound [I] or a salt 
thereof is expected to be useful as therapeutical and/or 
preventive agents for cardiovascular or cerebrovascular 
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diseases, the diseases caused by hyperglycemia and 
hyperlipemia , 

In order to illustrate the usefulness of the object 
compound [I], the pharmacological test data of the compound 
[I] are shown in the following. 

[A] ANTIINFLAMMATORY ACTIVITY : 

Effect on adjuvant arthritis in rats : 

(i) Test Method : 

Ten female Sprague-Dawley rats were used per group. 
A dose of 0,5 mg of Mycobacterium tuberculosis (strain M37 
BA) suspended in 0.05 ml of liquid paraffin was injected 
subcutaneously in the right hind paw. The injection of 
mycobacterial adjuvant produced local inflammatory lesions 
(primary lesion) and then about 10 days later, secondary 
lesions in both the injected and uninjected paws. The 
volumes of both paws before and on days 23 after the 
injection was measured as percent inhibition in comparison 
to vehicle-treated controls. The drug was given orally 
once a day for 23 consecutive days from day 1 after the 
in j ection . 



(ii) Test Results : 



Test compound 
(Example No . ) 


Dose 
(mg/kg) 


Inhibition of secondary 
lesion (uninjected paw) (%) 


12 


3.2 


^95 


13-2) 


3.2 


^95 


Ibuprof en 


100 


79. 6 



[B] ANALGESIC ACTIVITY : 
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Inflammatory hyperalgesia induced by brewer's yeast 
in rats : 

(i) Test Method : 

Ten male Sprague Dawley rats were used per group. 
0.1 ml of 5% brewer's yeast suspended in 0.5% 
methylcellulose was injected into the right hind paw. The 
pain threshold was determined 3 hours after yeast 
injection, by applying pressure to the foot and reading the 
pressure at which the rat withdrew the foot. 

The drugs were given orally 2 hours after yeast 
injection. The pain threshold in the treated animals was 
compared with that in the control animals. 



(ii) Test Results : 



Test compound 
(Example No . ) 


Dose 
(mg/kg) . 


Relative potency 
(Control = 1.0) 


1 


10 


21 . 4 



[C] COX-I and COX-II activity in vitro : 
(i) Test Method : 

a. Preparation of the recombinant cyclooxygenase (COX) 

The human cyclooxygenase COX-I and COX-II were 
expressed in transfected Chinese hamster ovary (CHO) cells. 
Monolayer cultures of semi-confluent CHO cells stably 
expressing COX-I and COX-II were washed twice and scraped 
into phosphate buffered saline (PBS) . The cells were 
centrifuged at 200 x g for 5 minutes and the cell pellet 
was sonicated in reaction buffer containing 100 mM Tris-HCl 
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(pH 7.4), 2 \jM hematin and 5 ruM tryptophan. Broken cells 
were centrifuged for 5 minutes at 1700 x g at 4''C and the 
supernatants were used as crude enzymes. 

Cyclooxygenase activities in the absence or presence 
of inhibitors were measured by determining the level of 
prostaglandin E2 (PGEz) synthesis from arachidonic acid. 
Enzymes (1 ^g for COX-I and/or 3 ^g for COX-II) in a total 
volume of 200 (il of reaction buffer were incubated in the 
absence and presence of various concentrations of 
inhibitors for 5 minutes at 30*C. The reaction was then 
started by the addition of arachidonic acid to the final 
concentration of 10 \jM, The reaction was terminated by 
50 ptl of HCl (IN) after incubation at 30^C for 5 minutes. 
PGE2 was extracted with ethyl acetate, concentrated under 
stream of nitrogen and analyzed by a radio immunoassay kit 
(Amersham) according to the manufacture's instructions, 

. b. Assay for human recombinant COX-I and COX-II 
activity 

COX activity was assayed as PGE2 formation using 
radioimmunoassay to detect the prostaglandin release. The 
appropriate COX enzyme was incubated in 0.1 M Tris-HCl 
buffer (pH 7,3) containing hematin and tryptophan with the 
addition of arachidonic acid (10 )iM} for 5 minutes at 37°C. 
Compounds were pre-incubated with the enzyme for 5 minutes 
prior to the addition of arachidonic acid. Any reaction 
between the arachidonic acid and the enzyme was stopped 

after 5 minutes at 37°C by addition of 20 \il of IN HCl. 
PGE2 formation was measured by radioimmunoassay (Amersham) 



(ii) Test Results 
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Test compound 
(Example No . ) 


Human COX- I I 
IC50 (UM) 


Human COX- I 
IC50 (MM) 


13-2) 


<0 . 1 


^60 



[D] Toxicities of Compound (I) 

Test on the toxicity by repetitive oral administration 
of the compound disclosed in Example 13-2) in SD rat was 
conducted, and the dead at dose of 32 mg/kg once a day for 
14 consecutive days could not be observed. 

For therapeutic purpose/ the compound [I] and a 
pharmaceutically acceptable salt thereof of the present 
invention can be used in a form of pharmaceutical 
preparation containing one of said compounds as an active 
ingredient, in admixture with a pharmaceutically acceptable 
carrier such as an organic or inorganic solid or liquid 
excipient suitable for oral, parenteral or external 
(topical) administration. The pharmaceutical preparations 
may be capsules, tablets, dragees, granules, inhalant, 
suppositories, solution, lotion, suspension, emulsion, 
ointment, gel, or the like. If desired, there may be 
included in these preparations, auxiliary substances, 
stabilizing agents, wetting or emulsifying agents, buffers 
and other commonly used additives. 

While the dosage of therapeutically effective amount 
of the compound [I] will vary depending upon the age and 
condition of the patient, an average single dose of about 
0,1 mg, 1 mg, 10 mg, 50 mg, 100 mg, 250 mg, 500 mg and 1000 
mg of the compound [I] may be effective for treating the 
above-mentioned diseases. In general, amounts between 0.1 
mg/body and about 1,000 mg/body may be administered per 
day. 
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The following Preparations and Examples are given for 
the purpose of illustrating this invention. 

5 

Pcepacation 1 

(1) A mixture of ethyl 1- ( 4-acetylphenyl ) -5- [ 4- 
(methylthio) phenyl ] pyrazole- 3-carboxylate (6.4 g) and 
sodium methoxide (2.6 g) in N-dime thyl f ormamide (60 ml) 

10 was stirred at lOO^C for 1.5 hours. The resulting mixture 
was poured into water (200 ml) . The resulting precipitates 
were collected by filtration, washed with water and dried 
in vacuo to give 1- ( 4-acetylphenyl ) -5- [ 4- 
(methylthio) phenyl ] pyra2ole-3-carboxamide (5.0 g) . 

15 mp : 112-115"C 

IR (Nujol) : 3400, 1680, 1600, 1200 cm"^ 

(2) A solution of phosphorous oxychioride (2.78 ml) in 
N, N-dimethyl f ormamide (60 ml) was stirred at O^C for 30 

20 minutes. To this solution, 1- ( 4-acetylphenyl) -5- ( 4- 

(methylthio) phenyl ] pyrazole-3-carboxamide (5.0 g) was added 
at one portion. After being stirred for additional 30 
minutes, the resulting mixture was poured into a mixture of 
ice-water (100 ml). The resulting precipitates were 

25 collected by filtration, washed with water and dried in 

vacuo to give 1- (4-acetylphenyl ) -5- [ 4- (methylthio ) phenyl ] - 
pyra2ole-3-carbonitrile (3.76 g) . 
mp : 124-125"C 

IR (Nujol) : 2250, 1690, 1680, 1510 cm"^ 

30 

Preparation 2 

A mixture of 4-aminoacetophenone (10 g) and sodium 
nitrite (5.1 g) in acetic acid (55 ml) was stirred at lO^'C 
for 1 hour. To the resulting mixture were added 
35 concentrated hydrochloric acid (25 ml) and stannous 



wo 97/13755 



PCT/JP96/02919 



19 

chloride dihydrate (41 g) , and stirred at 0"C for 30 
minutes. To the reaction mixture was added l-[4- 
(methylthio) phenyl ] butane-1/ 3-dione (15.4 g) , and stirred 
at ambient temperature for 1 hour . The mixture was stirred 
at 100*^C for 3 hours and poured into ice-water. The 
resulting precipitates were filtered, washed with water, 
and dried under reduced pressure to give l-(4- 
acetylphenyl) -3-methyl-5- [4- (methyl thio ) phenyl ] pyrazole 
(24 . 6 g) . 

IR (Nujol) : 1680, 1600 cm"^ 

NMR (DMSO-d^, 5) : 2.28 (3H, s), 2.47 (3H, s), 2.57 
(3H, s) , 6.48 (IH, s), 7.16 (2H, d, J=8.5Hz), 
7.25 (2H, d, J=8.5H2), 7.36 (2H, d, J=8.6Hz), 
7.96 (2H, d. J=8.6H2) 

MASS (m/2) : 323 (M+1) 

Prepara tion 3 

(1) To a mixture of 1 - ( 4 -acetylphenyl ) - 5- [ 4- 
(methylsuifonyl) phenyl] -3- ( t ri f luorome thy 1 ) pyrazole (7.85 
g) and perchloric acid (10%, 23,6 ml) in the mixture of 
1,4-dioxane (40 ml) and methanol (120 ml) was added 
thallium(III) nitrate trihydrate (14.32 g) , and stirred at 
ambient temperature overnight. The resultant mixture was 
added to water (140 ml), extracted with toluene, dried over 
magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by column chromatography on silica 
gel eluting with .a mixture of ethyl acetate and toluene 
(1:5) to give crystals of methyl 4- [ 5- [ 4- (methylsulf onyl ) 
phenyl ] -3- ( tri f luorome thy 1 ) pyrazol-l-yl ] phenyl acetate (4.66 
g) . . 

mp : 136-138"C 

IR (Nujol) : 1735, 1605, 1310, 1230 cm"^ 

NMR (CDCI3, 6) : 3.08 (3H, s), 3.67 (2H, s), 3.71 

(3H, s), 6.84 (IH, s), 7.10-8.00 (8H, m) 
MASS (m/z) : 439 (M+1) 
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(2) The mixture of methyl 4 - [ 5- [ 4 - (me thylsul f onyl ) phenyl ! 
3- ( trif luoromethyl) pyrazol-l-yl]phenyiacetate ( 1 . 00 g) and 
IN-sodium hydroxide (5 ml) in the solution of 
tetrahydrofuran (5 ml) and methanol {10 ml) was stirred at 
ambient temperature for 1 hour. The resultant mixture was 
acidified with hydrochloric acid. The precipitates were 
filtered and washed with water. The filtrate was 
recrystallized from ethanol to give crystals of 4-[5-[4- 
(methylsuifonyl) phenyl ] -3- ( trif luoromethyl) pyrazol- 1- 
yl ] phenylacetic acid (0.75 g), 
mp : 184-186"C 

IR (Nujol) : 1710, 1605, 1305, 1235 cm~^ 
NMR (CDCI3, 5) : 3.09 (3H, s), 3.71 (2H, s), 6.85 
(IH, s), 7.27 (2H, d, J=8.7Hz), 7.35 (2H, d, 
J=8.7Hz), 7.44 C2H, d, J=8.5Hz), 7.92 {2H, d, 
J=8 . 5Hz) 
MASS (m/z) : 425 (M+1) 

Elemental Analysis Calcd. for Cj^^H^^ 5F3N2O4S : 

C 53.77, H 3.56, M 6.60 
Found : C 53.44, H 3.38, N 6.36 

PreoarAhir^n 4 

(1) 4-Chlorophenylhydrazine hydrochloride (4.0 g) was 

added to a solution of sodium (0.5 g) in ethanol (50 ml), 

and the mixture was refluxed for 1 hour. To the cooled 

mixture was added 3- [ 4- (methylthio ) phenyl ] acryloni tr ile 

(3.0 g) , and the resulting mixture was refluxed overnight. 

Ethyl acetate and water were added to the reaction mixture. 

The organic layer was separated, dried and concentrated 

under reduced pressure. The residue was purified by column 

chromatography on silica gel (30 g) eluting with a mixture 

of toluene and ethyl acetate (9:1) to give l-(4- 

chlorophenyl) -5- [4- (methyl thio ) phenyl ] -2-pyrazolin-3-amine 
(3.4 g) . 

NMR (DMSO-dg, 6) : 2,44 (3H, s), 2.50 (IH, dd. 



wo 97/13755 



PCT/JP96/02919 



21 

J=16,4, 5.7Hz), 3.44 (IH, dd, J=i6.4, 10.8Hz), 
4.98 (IH, dd, J=10.8, 5.7Hz), 5.84 (2H, br s), 
6.62 (2H, d, J=9.0H2), 7.02 (2H, d, J=9.0Hz), 
7.02 (4H, s) 
MASS (m/z) : 318 (M+1) 

(2) A mixture of 1 - ( 4 -chlorophenyl ) - 5- [ 4 - (me thyl thio ) - 
phenyl ] -2-pyrazoline-3-amine (3.4 g) and manganese ( TV) 
oxide (2.7 g) in dichloromethane (500 ml) was stirred at 
ambient temperature for 2 hours. The insoluble material 
was filtered and the filtrate was concentrated to dryness. 
The residue was purified by column chromatography on silica 
gel eluting with a mixture of toluene and ethyl acetate 
(4:1) to give 1- ( 4-chlorophenyl ) -5- [ 4- 
(methylthio) phenyl ) pyra2ole-3-amine (0.82 g) , 

NMR (DMSO-dg, 5) : 2.47 (3H, s), 5.02 {2H, br s) , 

5.83 (IH, s), 7.14 (4H, d, J=9H2), 7.24 (2H, d, 
J=9Hz), 7.38 (2H, d, J=9Hz.) 
MASS (m/z) : 316 (M+1) 

Preparation 5 

(1) 5- [ 4- (Methyl thio) phenyl ] -l-phenyl-2-pyra2oline-3-amine 
was prepared from 3- [ 4- (methyl thio) phenyl ] - 
acryloni trile in a similar manner to that of 
Preparation 4-(l) , 

NMR (DMSO-dg, 5) : 2.44 (3H, s), 2.48 (IH, dd, J=16, 
6H2), 3.41 (IH, dd, J=16, lOHz), 4.93 (IH, dd, 
J=10, 6H2), 5.73 (2H, brs), 5.49 (IH, t, J=7H2), 
6.65 (2H, d, J=8Hz), 7,00 (2H, dd, J=7, 8Hz), 
7.22 (4H, s) 

MASS (m/z) : 284 (M+1) 

(2) 5- [4- (Methylthio) phenyl] - l-phenylpyra2ole-3-amine was 
prepared from 5- [ 4- (methyl thio ) phenyl ]- l-phenyl-2- 
pyrazoline-3-amine in a similar manner to that of 
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Preparation 4- (2) . 

NMR (DMSO-dg, 6) : 2.46 (3H, s), 4.95 (2H, br s), 

5.82 (IH, s), 7.09-7.36 (9H, complex m.) 
MASS im/z) : 282 (M+1) 

A solution of 5- [ 4- (methylthio ) phenyl ] - 1- ( 4 - 
nitrophenyl)pyra2ole-3-carboxylic acid (4.8 g) m thionyl 
chloride (50 ml) was refluxed for 3 hours and concentrated 
under reduced pressure. A solution of the residue in 
tetrahydrofuran (50 ml) was added dropwise to a solution of 
sodium azide (1,1 g) in the mixture of acetone (40 ml) and 
water (20 ml) at 0"C. The mixture was stirred for 1 hour 
and extracted with ethyl acetate. The extract was washed 
with brine, dried over magnesium sulfate, and concentrated 
under reduced pressure to give an oil (5.1 g) . A solution 
of the oil (5.1 g) in N, N-dimethyl f ormamide (50 ml) was 
stirred at 100^ to llO^C for 2 hours and concentrated under 
reduced pressure. The residue was triturated m a mixture 
of diisopropyl ether and ethyl ether to give a powder (4.2 
g) . The mixture of an above powder (4.2 g) and 
concentrated hydrochloric acid (70 ml) was refluxed for 3 
hours and cooled to O^^C. The reaction mixture was adjusted 
to pH=10 with an aqueous sodium hydroxide and extracted 
with a mixture of ethyl acetate and tetrahydrofuran. The 
extract was washed with brine, dried over magnesium 
sulfate, and concentrated under reduced pressure. The 
residue was purified by column chromatography on silica gel 
(250 g) eluting with a mixture of acetone and 
dichloromethane (1:10) to give a yellow powder of 5-[4- 
(methylthio) phenyl] -1- ( 4-ni trophenyl ) pyrazole-3-amine (2.1 

g) • 

mp : 195-196°C 

IR (Nujol) : 3400, 3320, 1515, 1330 cm" ^ 

NMR (CDCI3, 6) : 2.51 (3H, s), 5.94 (IH, s), 7,15 
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(2H, d, J=8.7H2), 7.23 (2H, d, J=8.7H2), 7.38 
(2H, d, J=9.2Hz), 8.13 (2H, d, J=9.2H2) 
MASS (m/2) : 327 (M+l) 

Preparation 7 

A solution of 1- (4-cyanophenyi) -5- [4- (methylthio) 
phenyl ] pyrazole-3-carboxylic acid (2 g) in thionyl chloride 
(20 ml) was refluxed for 3 hours and concentrated under 
reduced pressure. A solution of the above residue in 
tetrahydrof uran (20 ml) was added dropwise to a mixture of 
sodium azide (0,7 g) and sodium bicarbonate (0.5 g) in a 
mixture of acetone (20 ml) and water (10 ml) at O^'C. The 
mixture was stirred for 1 hour and extracted with ethyl 
acetate. The extract was washed with brine, dried over 
magnesium sulfate, and concentrated under reduced pressure. 
The solution of the residue in N-dimethyl f ormamide (20 
ml) was stirred at 100* to 110°C for 1 hour and poured into 
a mixture of ice and water. The resultant precipitates 
were collected, washed with water, and dried under reduced 
pressure. The mixture of the products and concentrated 
hydrochloric acid (40 ml) was refluxed for 4 hours and 
adjusted to pH=10 with an aqueous sodium hydroxide. The 
reaction mixture was extracted with a solution of ethyl 
acetate and tetrahydrof uran . The extract was washed with 
brine, dried over magnesium sulfate, and concentrated under 
reduced pressure. The residue was purified by column 
chromatography on silica gel (150 g) eiuting with a mixture 
of methanol and chloroform (1:10) to give 4-[5-[4- 
(methyl thio) phenyl ] -3-aminopyrazol-l-yl ] benzoic acid (0.75 
g) • 

IR (Nujol) : 1605, 1510 cm"^ 

NMR (DMSO-dg, 5) : 2.46 {3H, s), 4.95 (2H, br s), 

5.83 (IH, s), 7.04 (2H, d, J=8.3Hz), 7.12 (2H, d, 
J=8.3Hz), 7.21 (2H, d, J-8.3H2), 7.78 (2H, d, 
J=8 .3Hz) 
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MASS (m/z) : 326 (M+1) 
Preparation 8 

(1) To a solution of 4-aminoacetophenone (5.42 g) in 
acetic acid (42 ml) was added sodium nitrite (2.95 g) at 
room temperature. After stirring for 30 minutes, 
hydrochloric acid (16.8 ml) was added to the mixture at 5^C 
and the resultant mixture was stirred for 20 minutes. Tin 
chloride dihydrate (23.28 g) was added by portions for 30 
minutes at S^^C and the resultant mixture was stirred for 20 
minutes at the same temperature. 1- [ 4 - (Methyl thio ) phenyl ] - 
4 , 4-dif luoro-1, 3-dioxobutane (7,0 g) was added at 25"C and 
the mixture was stirred for 1 hour at 45°C. To the mixture 
was added water (182 ml) at 20"C. After stirring for 1 
hour, the resulting precipitate was collected by filtration 
and washed with water. After drying at 40°C in vacuo 
overnight, to a solution of the crude product in acetone 
(103 ml) was added water (67 ml) dropwise. After stirring 
at 20^=0 for 1 hour, the resultant precipitate was collected 
by filtration, and washed with the mixture of acetone and 
water (3:2, 31 ml) and dried at 40^*0 in vacuo overnight to 
give 1- (4-acetylphenyl) - 3-di f luoromethyl- 5- [4- (methyl thio ) - 
phenyljpyrazole (8.63 g) . 

(2) A mixture of 1- ( 4-acetylphenyl ) -3-dif luoromethyl-5- ( 4- 
methylthiophenyl) pyrazole (8.5 g) , tetrabutylammonium 
hydrogensulf ate (1.61 g) , oxone ® (30.58 g : 
2KHS05-KHS04-K2S04) , ethyl acetate (128 ml) and water (85 
ml) was heated under reflux for 2 hours. To the reaction 
mixture was added water and ethyl acetate. Organic layer 
was separated and washed with brine and dried over 
magnesium sulfate. After removing magnesium sulfate by 
filtration, the filtrate was concentrated under reduced 
pressure. After dissolving the residue by adding ethyl 
acetate at 40*^0, the resultant solution was allowed to cool 
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to room temperature. Then the solution was stirred for an 
hour with ice-bath cooling. The resulting precipitate was 
collected by filtration and washed with cold ethyl acetate 
(13 ml) and dried at 40°C in vacuo overnight to give crude 
crystals {6.67 g) . 

The obtained crude crystals (6.50 g) was dissolved in 
90% aqueous ethanol (91 ml; ethanol 82 ml and water 9 ml) 
at 75''C. After stirring for 30 minutes, the filtrate was 
cooled gradually at 65°C and then seed crystals were added. 
The temperature of the mixture was cooled to 60°C and was 
maintained in the range of SS-GO^C for 30 minutes. After 
cooling to 25''C over a period of 1 hour, the temperature 
was kept in the range of 25-30^C for more than an hour. 
The resultant precipitate was collected by filtration, 
washed with ethanol and dried in vacuo at 4CC for more* 
than an hour to give 1- ( 4-acetylphenyl) -3-dif luoromethyl-5- 
[ 4- (methylsul fonyl ) phenyl 1 pyrazole (5.85 g) . 
mp : 145-152°C 

IR (Nujol) : 1682, 1602, 1314, 1154 cm"^ 
NMR (CDCI3, 5) : 2.63 (3H, s), 3,09 (3H, s), 6.80 (IH 
t, J=54.7H2), 6.85 (IH, s), 7.38 (2H, d, 
J=8.7H2), 7.44 (2H, d, J=8.5Hz), 7,94 (2H, d, 
J=8.5Hz), 7.99 (2H, d, J=8.7H2) 
MASS (m/z) : 391 (M+H) 

Example 1 

To a stirred solution of 1- ( 4-acetylphenyl) -5- [ 4- 
(methylsulfonyl) phenyl ] -3- ( trifluoromethyl ) pyrazole (0, 72 
g) in methanol (7 ml), sodium borohydride (80 mg) was added 
portionwise at 15°C. The resulting mixture was stirred for 
1 hour at ambient temperature, treated with acetic acid (1 
ml) and then concentrated under reduced pressure. To the 
residue, a mixture of ethyl acetate and water was added, 
and stirred. The organic layer was separated, washed with 
an aqueous solution of sodium bicarbonate and subsequently 
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brine. The solution was dried over magnesium sulfate and 
concentrated under reduced pressure. The residual oil was 
crystallized with toluene and filtered to give crystals of 

1- [4- (1-hydroxyethyl) phenyl] -5- [4- (methylsulfonyl) phenyl] - 
3- (trifluoromethyl) pyrazole (0.54 g) . 
mp : 138-140 °C 

IR (Nujol) : 3500, 1605, 1500, 1300 cm"^ 

NMR (DMSO-dg, 6) : 1.33 (3H, d, J=6Hz), 3.26 (3H, s), 
4.77 (IH, m) , 5.32 (IH, br d, J=4Hz) , 7.33 (2H, 
d, J=8Hz), 7.35 (IH, s), 7.45 (2H, d, J=8Hz), 
7.57 (2H, d, J=8Hz), 7.93 (2H, d, J=8Hz). 

MASS (m/z) : 411 (M"^l), 393 (M-^^-lS) 

ExamolP ? 

The following compounds described in (1) to (4) were 
obtained according to a similar manner to that of Examplf^ 
1. 



( 1 ) 1- ( 4- ( 1-Hydroxyethyl ) phenyl ] -5- [ 4- (methylthio ) phenyl ] - 
3- (trifluoromethyl) pyrazole 

mp : 98-99°C 

IR (Nujol) : 3450, 1605, 1500, 1270, 1230 cm"l 
NMR (CDCI3, 5) : 1.49 (3H, d, J=6Hz), 1.72 (IH, br 

S), 2.48 (3H, s), 4.93 (IH, q, J=6Hz), 6.72 (IH, 
s), 7.12 (2H, d, J=9Hz), 7.18 (2H, d, J=9Hz), 
7.29 (2H, d, J=9Hz), 7.38 (2H, d, J=9Hz) 
MASS (m/z) : 379 (M"^^) 

(2) 3-Difluoromethyl-l- [4- ( 1-hydroxyethyl ) phenyl ] -5- [ 4- 
(methylsulf onyl ) phenyl ] pyrazole 

mp : 144-146°C 

IR (Nujol) : 3400, 1600, 1310, 1150 cm"^ 

NMR (CDCI3, 5) : 1.50 (3H, d, J=6Hz), 2.05 (IH, br 

s), 3.08 (3H, s), 4.95 (IH, q, J=6Hz), 6.78 (IH, 
t, J=5.5Hz), 6.83 (IH, s) , 7.25 (2H, d, J=8Hz), 
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7.41 (2H, d, J=8H2), 7.44 {2H, d, J-9H2), 7.89 
{2H, d, J=9Hz) 
MASS (m/2) : 393 (M^^), 375 (M^^-IS) 

(3) 1- [4- (1 -Hydroxys thy 1) phenyl] -5- [4- (methyl thio) phenyl ] - 
pyra2ole-3-carbonitrile 

pale yellow oil 

IR (Film) : 3450, 2250, 1605, 1510, 1480 cm"^ 

(4) 1- [4- (1-Hydroxyethyl) phenyl ]-3-methyl-5- [4- 
( methyl thio) phenyl ] pyrazole 

IR (Nujol) : 3250, 1600 cm~^ 

NMR (DMSO-dg, 5) : 1.32 (3H, d, J=6H2), 2.25 (3H, s), 
2.46 (3H, s), 4.73 (IH, m) , 5.24 (IH, d, J=4Hz), 
6.40 (IH, s), 7,12 (2H, d, J=8Hz), 7.17 (2H, d, 
J=8H2), 7.21 (2H, d, J=8H2), 7.35 {2H, d, J-8Hz) 

MASS (m/2) .: 325 (M+1) 

Example 2 

To a stirred solution of 4- [ 5- [ 4- (methylthio) phenyl ] - 
3- (trifluoromethyl) pyrazol-l-yl] benzoic acid (18 g) in 
ether (100 ml), a solution of methyl lithium in ether ( 1 • 2N 
solution: 130 ml) was slowly added at ambient temperature. 
The resulting mixture was refluxed for 1.5 hours and then 
cooled. The reaction mixture was quenched with an aqueous 
saturated solution of ammonium chloride and extracted with 
ethyl acetate several times. The organic layer was washed 
with brine, dried over magnesium sulfate and concentrated 
under reduced pressure to give an oil. This oil was 
crystallized with isopropyl ether to give 
1- (4-acetylphenyl) -5- [4- (methylthio) phenyl ] -3- 
( trifluoromethyl) pyrazole (8.5 g) . 
mp : 138-140'C 

IR (Nujol) : 1690, 1600, 1270, 1240 cm'^ 
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NMR (CDCI3, 5) : 2.49 (3H, s), 2.62 (3H, s), 6.75 
(IH, s), 7.12 (2H, d, J=9H2), 7.20 (2H, d, 
J=9H2), 7.43 (2H, d, J=9H2), 7.96 (2H, d, J=9Hz) 

The following compound was obtained as a by-product. 

1- (4- ( 1 -Hydroxy- 1-me thy lethyl) phenyl ] -5- [4- 
(methylthio) phenyl ] -3- ( tri f luoromethyl ) pyrazole 

Yellow oil 

IR (Nujol) : 3400, 1600, 1500, 1470, 1440, 1230 cm-1 
NMR (CDCI3, 5) : 1.57 {3H, s), 1.58 (3H, s), 2.48 

(3H, s), 6.72 (IH, s), 7.13 (2K, d, J=9H2), 7.18 
(2H, d, J=9Hz), 7.24 (2H, d, J=9Hz), 7.49 (2H, d, 
J=9Hz) 

MASS (m/z) : 393 (M"^^) 

A mixture of 1- [ 4- ( 1 -hydroxy- 1 -methylethyl ) phenyl ] -5- 
(4- (methylthio)phenyl] -3- (trifluoromethyl)pyrazole (1.1 g) 
and m-chloroperbenzoic acid (0.55 g) in dichloromethane (30 
ml) was stirred at 5'C for 30 minutes. The resulting 
mixture was washed with an aqueous saturated solution of 
sodium bicarbonate and subsequently brine. The solution 
was dried over magnesium sulfate and concentrated under 
reduced pressure. The residue was subjected to column 
chromatography on silica gel and eluted with 
dichloromethane. The fractions containing object compound 
were combined and concentrated under reduced pressure to 
give an amorphous powder. This powder was washed with n- 
hexane to give 1- [ 4- ( 1-hydroxy-l-methylethyl ) phenyl ] -5- [ 4- 
(methylsul f inyl ) phenyl ] -3- { tri f luoromethyl ) pyrazole (0.54 

g) . 

IR (Neat) : 3400, 1600, 1500, 1470, 1440 cm~^ 
NMR (CDCi3, 6) : 1.59 (6H, s), 2.76 (3H, s), 6.81 
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(IH, s), 7.26 (2H, d, J=9H2), 7.40 (2K, d, 
J=8Hz), 7.51 (2H, d, J=9Hz), 7.62 (2H, d, J=8H2) 
MASS (m/2) : 409 (M"^^), 391 (M'^^-IB) 

Example 5 

A mixture of 1- [ 4- ( 1-hydroxy-l-methylethyl ) phenyl ] -5- 
[4- (me thylthio) phenyl] -3- ( tri f iuoromethyl ) pyrazole ( 1 . 5 g) 
and m-chloroperbenzoic acid (1.45 g) in dichloromethane (35 
ml) was stirred at ambient temperature for one hour. The 
resulting mixture was washed with an aqueous saturated 
solution of sodium bicarbonate and subsequently brine. The 
organic solution was dried over magnesium sulfate and 
concentrated under reduced pressure. The residual oil was 
subjected to column chromatography on silica gel and eluted 
with a mixture of toluene and ethyl acetate. The fractions 
containing object compound were combined and concentrated 
under reduced pressure to give a white powder. This powder 
was crystallized with a mixture of ethanol and water to 
give 1- [4- (1-hydroxy-l-methylethyl) phenyl] -5- [4- 
(methylsul f onyl ) phenyl] -3 - { tri f Iuoromethyl) pyrazole (0. 52 

g) . 

mp : 147-148 

IR (Nujol) : 3550, 1610, 1500, 1410 cm"^ 
NMR (CDCI3, 6) : 1,60 (6H, s), 3.09 (3H, s), 6.85 
(IH, s), 7.26 (2H, d, J=9Hz), 7.45 (2H, d, 
J=8Hz), 7.53 (2H, d, J=9Hz), 7.91 (2H, d, J=8H2) 
MASS (m/2) 425 (M"^^) 

Example 

To a solution of 1- ( 4-acetylphenyl ) -3-methyl-5- [ 4- 
(methylthio) phenyl]pyra2ole (2.0 g) in tet rahydrof uran (50 
ml) was added a IN-solution (31 ml) of methylmagnesium 
bromide in tetrahydrof uran, and stirred for 5 hours at 0°C. 
To the resultant mixture was added water, extracted with 
ethyl acetate, washed with brine^ dried over magnesium 
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sulfate, and concentrated under reduced pressure. The 
residue was purified by column chromatography on silica gel 
eluting with a mixture of toluene and ethyl acetate (5:1) 
to give 1 - [ 4 - ( 1-hydroxy- 1-methylethyl ) phenyl ] - 3-methyl- 5- 
[4- (methylthio) phenyl) pyrazole (0.64 g) . 

NMR (DMSO-dg, 6) : 1.42 (6H, s), 2.25 (3H, s), 2.46 

(3H, s), 5.09 (IH, 3), 6.40 (IH, s), 7.13 (2H, d, 
J=8.7Hz), 7.15 (2H, d, J=8.6Hz), 7.21 (2H, d, 
J=8.7Hz), 7.46 (2H, d, J=8.6Hz) 
MASS (m/2) : 339 (M+1) 

Example 7 

The following compounds described in (1) to (4) were 
obtained according to a similar manner to that of Example 
1- 

(1 ) 1- [4- (1-Hydrdxyethyl) phenyl] -5- [ 4 - (methylsulf inyl ) - 
phenyl] -3- ( t r i f luoromethyl ) pyrazole 

amorphous powder 

IR (Neat) : 1610, 1500, 1470, 1400 cm^ 
NMR (CDCI3, 6) : 1.50 (3H, d, J=6Hz), 2.75 (3H, s), 
4.95 (IH, q, J=6Hz), 6.82 (IH, s), 7.28 (2H, d, 
J=8HZ), 7.40 (2H, d, J=9H2), 7.40 (2H, d, J=8H2), 
7.62 (2H, d, J=9Hz) 
MASS (m/z) : 377 (M"*"^-18) 

(2) 1- [4- (1-Hydroxyethyl) phenyl] -3-methyl-5- [4- 
(methylsulf inyl) phenyl] pyrazole 

IR (CHCI3) : 3350, 1610 cm"! 

NMR (DMSO-dg, 5) : 1.32 (3H, d, J=6.4H2), 2.28 (3H, 
s), 2.76 (3H, s), 4.74 (IH, qd, J=6.4, 4.4Hz), 
5.24 (IH, d, J=4.4Hz), 6.53 (IH, s), 7.18 (2H, d, 
J=8.4Hz), 7.36 (2H, d, J=8.4H2), 7,40 (2H, d, 
J=8.4Hz), 7.65 (2H, d, J=8.4Hz) 

MASS (m/z) : 341 (M+1) 
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(3) 1- [4- (1 -Hydroxy- 1 -methyl ethyl ) phenyl ] -3-methyi-5- [4- 
(methylsulf inyl ) phenyl ] pyrazole 
mp : 121-122''C 

NMR (DMSO-dg, 6) : 1.42 (6H, s), 2.28 (3H, s), 2.76 
(3H, s), 5.10 (IH, s), 6.53 (IH, s), 7.16 (2K, d 
J=8.5Hz), 7.40 (2H, d, J=8.3Hz), 7.48 (2H, d, 
J=8.5Hz), 7.65 (2H, d, J=8.3Hz) 

MASS (m/z) : 355 (M+1) 

(4) 1- [4- (1-Hydroxyethyl) phenyl] -5- (4- (methylsul f inyl) - 
phenyl] pyrazole- 3-carbonit rile 

amorphous powder 

IR (Neat) : 3400, 2280, 1600, 1510 cm"^ 
NMR (CDCI3, 6) : 1.51 (3H, d, J=7Hz), 2.15 (IH, d, 
J=4Hz), 2.75 (3H, s), 4.95 (IH, dd, J=7, 4Hz), 
6.93 (IH, s) , 7.25 (2H, d, J=4Hz), 7.37 (2H, d, 
J=9Hz), 7.42 (2H, d, J=9Hz), 7.63 (2H, d, J=9Hz) 
MASS (m/z) : 352 (M^^), 334 (M+^-18) 

ExamolP 8 

1- [ 4- (1-Hydroxyethyl) phenyl ] -5- ( 4- (methylsul fonyl ) - 
phenyl ] pyrazole-3-carbonitrile was prepared from the l-[4- 
( 1-hydroxyethyl) phenyl ] -5- [4- (methylthio) phenyl ] pyrazole- 3- 
carbonitrile in a similar manner to that of Example 5. 
mp : 112-113°C 

IR (Nujol) : 3350, 2250, 1510, 1310 cm'^ 

NMR (CDCI3, 6) : 1.52 (3H, d, J=6Hz), 1.97 (IH, br 

s), 3.08 (3H, s), 4.97 (IH, q, J=6Hz), 6.97 (IH, 
s) , 7.25 (2H, d, J=9Hz), 7.42 (2H, d, J=8Hz), 
7.44 (2H, d, J=9Hz), 7.92 (2H, d, J=8Hz) 
MASS (m/z)-: 368 (M"^^), 350 (M'^^-IS) 



Examnlf^ 9 

To the mixture of 4- ( 5- [ 4- (methylsulfonyl) phenyl ] -3- 
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(trif iuoromethyl) pyrazol-l-yi)phenylacetic acid (1.00 g) in 
tetrahydrofuran (10 ml) was added dropwise the IM solution 
of borane in tetrahydrofuran (5 ml), and stirred at ambient 
temperature overnight. The several drops of acetic acid 
was added to the resultant mixture. The mixture was 
concentrated under reduced pressure and water was added to 
the resultant. The mixture was extracted with ethyl 
acetate, washed with brine, dried, concentrated under 
reduced pressure and recrystallized from a mixture of 
ethanol and water to give white crystals of l-[4-(2- 
hydroxyethyl) phenyl] -5- (4- (methylsul fonyi ) phenyl ] -3- 
(trif Iuoromethyl) pyrazole (0.70 g) . 
mp : 132-134°C 

IR (Nujol) : 3505, 1605, 1300, 1280, 1235 cm"! 

NMR {CDCI3, 6) : 1.46 ( IH, br s), 2.92 (2H, t, 

J=6.5Hz), 3.89 {2H, br t, J=6.5Hz), 6.85 ( IH, s), 
7.23 (2H, d, J=8.7Hz), 7.29 (2H, d, J=8.7Hz), 
7.44 (2H, d, J=8.4Hz), 7.91 (2H, d, J=8.4Hz) 
MASS (m/z) : 411 (M+1) 



ExamnlP in 

A solution of sodium nitrite (0.22 g) in water ( 5 ml ) 
was added to an ice cooled mixture of 1- ( 4-chlorophenyl ) -5- 
[4- (methylthio) phenyl] pyrazole-3-amine (0.82 g) and 
concentrated hydrochloric acid (3 ml) . The mixture was 
stirred at 0°c for 30 minutes and added portionwise to a 
mixture of cuprous chloride (0.51 g) and concentrated 
hydrochloric acid (5 ml) at ambient temperature. The 
mixture was refluxed for 1 hour, and extracted with 
dichloromethane. The extract was washed with water, dried, 
and concentrated under reduced pressure. The obtained 
residue was purified by column chromatography on silica gel 
eluting with toluene to give crystals of 3-chloro-l- (4- 
chlorophenyl) -5- [4- (methylthio) phenyl] pyrazole (0.38 g) . 

NMR (DMSO-dg, 6) : 2.47 (3H, s), 6.80 (IH, s), 7.17 
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(2H, d, J=8.7H2), 7.26 (2H, d, J=8.7Hz), 7.32 
(2H, d, J=8.8H2), 7.51 (2H, d, J=8.8H2) 
MASS (m/z) : 335 (M+1) 

Examplfi 11 

The following compounds described in (1) to (3) were 
obtained according to a similar manner to that of Examplf=> 
ID.. 



3-Chloro-5- [4- (methylthio) phenyl] - l-phenylpyrazole 
NMR (DMSO-dg, 6) : 2.46 (3H, s), 6.78 (IH, s), 7.15 

(2H, d, J=8.7Hz), 7.23 {2H, d, J=8.7H2), 7.24- 

7.31 (2H, m) , 7.41-7.46 (3H, m) 
MASS (m/2) : 301 (M+1) 



(2) 3-Chloro-l- (4-f luorophenyl) 
pyrazole 

NMR (CDCI3, 6) : 2.48 (3H, 
(2H, t, J=9.1Hz), 7.09 
(2H, d, J=8.7Hz), 7.26 

MASS (m/z) : 319 (M+1) 



-3- [4- (methylthio) phenyl ] - 

s), 6.40 (IH, s), 7.03 
(2H, d, J=8 . 7Hz) , 7.17 
{2H, dd, J=9.1, 4.8Hz) 



(3) 3-Chloro-5- [4- (methyl thio ) phenyl ] -1- ( 4-ni trophenyl ) - 
pyrazole 
mp : 195-197''C 

IR (Nujol) : 1525, 1375, 1345 cm"^ 

NMR (CDCI3, 6) : 2.50 (3H, s), 6.46 (IH, s), 7.13 
(2H, d, J=8.SHz), 7.22 {2H, d, J=8.5H2), 7.47 
(2H, d, J=9.0Hz), 8.20 (2H, d, J=9.0Hz) 

MASS (m/z) : 346 (M+H) ^ 

Examplf^ 1? 

A solution of m-chloroperbenzoic acid (0.49 g) in 
dichloromethane (10 ml) was added dropwise to a solution of 
3-chloro-l- ( 4-chlorophenyl) -5- [ 4- (methylthio) phenyl ] - 
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pyrazole (0,38 g) and stirred at ambient temperature for 1 
hour. The mixture was washed with an aqueous solution of 
sodium bicarbonate, dried over magnesium sulfate, and 
concentrated under reduced pressure. The residue was 
5 purified by column chromatography on silica gel eluting 

with a mixture of toluene and ethyl acetate (50:1) to give 
crystals of 3-chloro-l- ( 4 -chlorophenyl ) -5- [4- 
(me thylsul f onyl ) phenyl ] pyrazole . 
mp : 177-178X 
10 IR (Nujol) : 1310, 1140 cm*^ 

NMR (DMSO-dg, 5) : 3.25 (3H, s), 6.99 (IH, s), 7.35 
(2H, d, J=8.8Hz), 7.53 (4H, d, J=8.7Hz), 7.94 
(2H, d, J=8-5Hz) 
MASS (m/z) : 367 (M+1) 
15 Elemental Analysis Calcd. for gH-L2d2^2^2^ * 

C 52 . 33, H 3 , 29, N 7 , 63 
Found : C52.73, H3.44, N7.70 

Example 13 

20 The following compounds described in (1) to (3) were 

obtained according to a similar manner to that of Example 
iZ- 

( 1 ) 3-Chloro-5- [4- (me thylsul f onyl ) phenyl ] - 1-phenylpyrazole 
25 mp : 187-188°C 

IR (Nujol) : 1600, 1310, 1150 cm"^ 

NMR (DMSO-dg, 5) : 3.23 (3H, s), 6.97 (IH, s), 

7.29-7.35 (2H, m) , 7.40-7.47 (3H, m) , 7.50 (2H, 
d, J=8.5H2), 7.90 (2H, d, J=8.5Hz) 
30 MASS (m/z) : 333 (M+1) 

Elemental Analysis Calcd. for Ci^H-^^^^^l^l^ ' 

C 57.74, H 3.94, N 8.42 
Found : C 57.81, H 3.90, N 8.05 

3 5 (2) 3-Chloro-l- ( 4- f luorophenyl ) - 5- [ 4- (methylsul f onyl) - 
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phenyl ] pyrazole 
mp : 173"C 

IR (Nujol) : 1600, 1310, 1150 cm"^ 

NMR (DMSO-d^, 5) : 3.24 (3K, s), 6.97 (IK, s) , 7.30 
5 {2H, t, J=9.2Hz), 7.40 (2H, dd, J=9.2, 5.1Hz), 

7,51 (2H, d, J=8,6H2), 7,92 (2H, d, .J=8.6Hz) 
MASS (m/2) : 351 (M+l) 

Elemental Analysis Calcd. for C2gH;L2C^^2^2^ • 

C 54 . 78, H 3.45, N 7 . 99 
10 Found : C 54.63, H 3.35, N 7.88 



(3) 3-Chloro-5- [4- (methylsul f onyl ) phenyl] -1- (4- 
nitrophenyl) pyrazole 
mp : 189-191^C 
15 IR (Nujol) : 1525, 1345, 1315, 1155 cm~^ 

NMR (CDCI3, 6) : 3.11 (3H, s), 6.59 (IH, s), 7.45 
(2H, d, J=9.0H2), 7.45 (2H, d, J=8.4H2), 7.97 
(2H, d, J=8.4Hz), 8.24 (2H, d, J=9.0Hz) 
MASS (m/z) : 378 (M+1) 
20 Elemental Analysis Calcd. for 6H2^2^^^3^42 ' 

C 50.93, H 3.18, N 11.14 
Found : C 50.63, H 3.30, N 11.18 



Example 14 

25 A solution of m-chloroperbenzoic acid (0.68 g) in 

dichloromethane (5 ml) was added dropwise to an ice-salt 
cooled solution of 3-chloro-l- (4-f luorophenyl) -5- [4- 
(methylthio) phenyl ] pyrazole (1.0 g) , and stirred at 0°C for 
40 minutes. The mixture was washed with an aqueous 

30 solution of sodium bicarbonate, dried over magnesium 

sulfate, and concentrated under reduced pressure. The 
residue was purified by coluinn chromatography on silica gel 
eluting with a mixture of acetone and dichloromethane 
(1:10) to give amorphous powder of 3-chloro-l- ( 4- 

35 fluorophenyl) -5- [4- (methylsulf inyl ) phenyl ] pyrazole (0.25 
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g) - 

IR (Nujol) : 1510, 1050 cm" ^ 

NMR (CDCI3, 6) : 2.75 (3H, s), 6.50 (lH,s), 7.05 
(2H, t, J=9.0H2), 7,25 (2H, dd, J=9.0, 4.8Hz), 
5 7.36 (2H, d, J=:8.6H2), 7.62 (2H, d, J=8.6Hz) 

MASS (m/2) : 335 (M+1) 



ExamplP 15 

A solution of sodium nitrite (0.5 g) in water (5 ml) 

10 was added to the mixture of 4- [ 3-amino-5- [4- (methylthio) 
phenyl ] pyrazol-l-yl ] benzoic acid (1.5 g) in a solution of 
20% hydrochloric acid (30 ml) at O^C. The reaction mixture 
was stirred at 0°C for 30 minutes and added portionwise to 
a mixture of cuprous chloride (1.0 g) and concentrated 

15 hydrochloric acid (10 ml). The mixture was refluxed for 2 
hours and extracted with a mixture of ethyl acetate and 
tetrahydrof uran . The extract was washed with water, dried 
over magnesium sulfate, and concentrated under reduced 
pressure. A mixture of the residue in thionyl chloride (15 

20 ml) was refluxed for 2 hours, and then concentrated under 
reduced pressure. The solution of the residue in 
tetrahydrof uran was added ' dropwise to a stirred mixture of 
ammonium hydroxide (28%, 5 ml) and tetrahydrof uran (20 ml) 
at O^C, and the resulting mixture was stirred at the same 

25 temperature for one hour. The mixture was acidified with 
hydrochloric acid and extracted with ethyl acetate. The 
extract was washed with brine, dried over magnesium 
sulfate, and concentrated under reduced pressure . 
A solution of phosphorus oxychloride (2.0 g) in 

30 N, N-dimethylf ormamide (10 ml) was stirred at 5''C for 30 

minutes. To the solution was added a solution of the above 
residue in N, N-dimethyif ormamide/ and stirred at 5'*C for 2 
hours. The reaction mixture was poured into ice-water and 
the resultant precipitate were collected. The precipitates 

35 were washed with water and dried. To the solution of the 
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precipitate in dichioromethane (50 ml) was added dropwise a 
solution of m-chloroperbenzoic acid (1.7 g] in 
dichioromethane (40 ml) at S'^C and stirred at amJoient 
temperature for 1 hour. The resulting mixture was washed 
with an aqueous solution of sodium bicarbonate, dried over 
magnesium sulfate, and concentrated under reduced pressure. 
The residue was purified by column chromatography on silica 
gel eluting with a mixture of ethyl acetate and n-hexane 
(1:3) to give 3-chloro- 1- ( 4-cyanophenyl ) -5- [ 4- 
(methylsul fonyl ) phenyl ] pyrazole (155 mg) . 
mp : 160-165°C (decomp.) 

IR (Nujol) : 2240, 1605, 1510, 1310, 1150 cm"^ 
NMR (CDCI3, 6) : 3.09 (3H, s), 6.56 (IH, s), 7.39 
(2H, d, J=8.8Hz), 7.43 (2H, d, J=8.8Hz), 7.66 
(2H, d, J=8.8Hz), 7,96 (2H, d, J=8.8Hz) 
MASS (m/z) : 358 (M+1) 

Example 16 

To a mixture of (S) -5, 5-diphenyl-2-methyl-3, 4-propano- 
1 , 3 , 2-oxazaborolidine (1.99 g) in dichioromethane (30 ml) 
was added borane-dimethyl sulfide complex (14.0 ml) under 
nitrogen atmosphere at room temperature and the resultant 
mixture was stirred for 1 hour. A solution of l-(4- 
acetylphenyl ) -3-dif luoromethyl-5- (4- (methylthio) phenyl] - 
pyrazole (20.69 g) in dichioromethane (120 ml) was added 
dropwise to the mixture at -20**C. After standing overnight 
at 5°C, to the reaction mixture was added methanol (38.5 
ml) and the resultant solution was concentrated under 
reduced pressure. Adding methanol (38.5 ml) followed by 
evaporation was repeated 3 times. And adding toluene (38.5 
ml) followed by evaporation was also repeated 3 times. The 
resultant product was purified with column chromatography 
over silica gel eluting with dichioromethane followed with 
10% ethyl acetate in dichioromethane and recrystallized 
from a mixture of ethanol and water (2:1) to give (+)-3- 



wo 97/13755 PCT/JP96/02919 

38 

dif luoromethyl-1- (4- ( 1 -hydroxyethyl ) phenyl ] -5- [ 4- 
(methylthio) phenyl ) pyrazole (16,4 g) . 
mp : 59.67°C 

IR (Nujol) : 3700-3100, 1600, 1342, 1162 cm"^ 
5 NMR (CDCI3, 5) : 1.50 (3H, d, J=6.5Hz), 1.91 {IH, d, 

J=3.7Hz), 2.48 (3H, s), 4.93 (IH, dq, J=6.5, 
3.7Hz), 6.70 (IH, s), 6.76 (IH, dd, J=55.0Hz), 
7.15 (2H, d, J=8.0Hz), 7.17 (2H, d, J=8.0Hz), 

7.28 (2H, d, J=8.5Hz), 7.38 (2H, d, J=8.5Hz) 
10 MASS (m/2) : 361 (M+H) 

[a]g''-5 = 13.38 (c=1.050, CH3OH) 

Example 17 

To a mixture of ( + ) -3-dif luoromethyl-l- ( 4- ( 1- 
15 hydroxyethyl ) phenyl ] -5- [4- (methyithio) phenyl] pyrazole (14.4 
g), sodium bicarbonate (14.4 g) , dichloromethane (100 ml) 
and water (160 ml) was added m-chloroperbenzoic acid (80%, 
15.18 g) over a period of 15 minutes with vigorously 
stirring at 0°C. The resultant mixture was stirred for 1.5 
20 hours at the same temperature. After adding water, the 

organic layer was separated washed with aqueous solution of 
sodium disulfite. and sodium bicarbonate and with brine, and 
dried over magnesium sulfate. The resultant solution was 
concentrated under reduced pressure and recrystallized from 
25 ethanol {100 ml) to give (+) -3-dif luoromethyl-l- [ 4- ( 1- 

hydroxyethyl) phenyl] -5- [4- (methylsul f onyl ) phenyl ] pyrazole 
(13.43 g) . 

mp : 149-150''C 

IR (Nujol) : 3503, 1610, 1323, 1143 cm"^ 
30 NMR (DMSO-dg, 6) : 1.34 (3H, d, J=6.4Hz), 3.26 {3H, 

s), 4.77 (IH, qd, J=6.4, 4.4H2), 5.30 (IH, d, 
J=4.4Hz), 7.11 (IH, s), 7.15 (IH, d, J=54.3H2), 

7.29 (2H, d, J=8.4Hz), 7.43 (2H, d, J=8.4Hz), 
7.54 (2H, d, J=8.5Hz), 7.92 (2H, d, J=8.5Hz) 

35 MASS (m/z) : 393 (M+H) 
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(alg^-"^ = 11.78 (c=1.570, CH3OH) 

Example 18 

The following compounds described in (1) to (3) were 
5 obtained according to a similar manner to that of Example 
16. 

( 1 } (- ) -3-Dif luoromethyl-1- [4- ( 1-hydroxyethyl ) phenyl ] -5- 
[4- (methylthio) phenyl ] pyrazole 
10 mp : 60-68°C 

[a]^'^-^ = -12.95 (c=1.004, CH3OH) 

(2) (+)-l-[4- ( 1-Hydrox ye thy 1) phenyl ] -5- (4- 
(methylthio) phenyl ] -3- ( tri f luoromethyl ) pyrazole 

15 NMR (CDCI3, 6) : 1.49 (3H, d, J=6.5Hz), 2.48 (3H, s), 

4.93 (IH, q, J=6.5Hz), 6.72 (IH, s), 7.12 (2H, d, 
J=8.8Hz), 7.17 (2H, d, J=8.8Hz), 7.29 (2H, d, 
J=8.6Hz), 7.38 (2H, d, J=8.6H2) 
(ajj^ = 11.74 (c=2.535, CH3OH) 

20 

(3) (-)-l-[4-( 1-Hydroxyethyl) phenyl] -5- [4- 
(methylthio) phenyl ] -3- (trif luoromethyl ) pyrazole 

NMR (CDCI3, 6) : 1.49 (3H, d, J=6.4Hz),. 2.48 (3H, s), 
4.93 (IH, q, J=6.4Hz), 6.72 (2H, s), 7.12 (2H, d, 
25 J=8.8Hz), 7.17 (2H, d, J=8.8Hz), 7.29 (2H, d, 

J=8.6H2), 7.38 (2H, d, J=8.6Hz) 
(a]g^ = -7.22 (c=1.89, CH3OH) 

Example 19 

30 The following compounds described in (1) to (3) were 

prepared according to a similar manner to that of Example 
12. 



35 



(1) (-) -3-Dif luoromethyl-1- [ 4- ( 1-hydroxyethyl ) phenyl ] -5- 
(4- (methylsulfonyl) phenyl ) pyrazole 
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mp : 150-151"C 

IR (Nujol) : 3510, 1610, 1325, 1148 cm"- 

NMR (CDCI3, 5) : 1.51 (IH, d, J=6.5Hz), 1.97 (IH, d, 
J=3.6Hz), 3.08 (3H, s), 4.96 ( IH, qd, J=6.4, 
3,6H2), 6.78 (IH, dd, J=54.8Hz), 6.83 (IH, s), 
7.25 (IH, d, J=7.4H2), 7.41 (IH, d, J=7.4Hz), 
7.44 (2H, d, J=8.5H2), 7.90 (2K, d, J=8.5H2) 

MASS (m/z) : 393 (M+H)"^ 

[algS-'' = -12.24 (c=1.103, CH3OH) 

(2) {+)-l-[4- ( 1-Hydroxyethyi) phenyl] -5- [4- 
(rtlethylsul f onyl ) phenyl ] -3- { t r i f luoromethyl ) pyrazole 
mp : 120-121°C 

NMR (CDCI3, 5) : 1.50 (3H, d, J=6.5H2), 1.95 (IH, d, 
J=3.7H2), 3.08 (3H, s), 4.96 (IH, qd, J=6.5, 
3.7Hz), 6.85 (IH, s), 7.27 (2H, d, J=8.45Hz), 
7.42 (2H, d, J=8.5Hz), 7.44 (2H, d, J=8.3Hz), 
7.91 (2H, d, J=8.3Hz) 

MASS (m/z) : 411 (M-t-H) 

(a]J^ = 8.5 (c=1.000, EtOH) 

(3) (- ) -1- [4- ( 1-Hydroxyethyl ) phenyl ] -5- [4- 
(methylsulf onyl) phenyl] -3- ( tri f luoromeChyl ) pyrazole 
mp : 124-129°C 
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CLAIMS 
i . A compound of zhe formula : 




9 



wherein R- is hydroxye thyl , 1-hydroxy-l-mechyiethyi , 



hydrogen, halogen, ninrc, or cyano. 



9 

R- iS chloro, cyano, cr lower alkyi optionall 



substituted with halogen, and 
IS lower alkylthio, lower al kyisul f my 1 , or 
lower al kyisul f onyl y 
provided nhat when R- is hydrogen, halogen, nitre, or 

cyano, 
then R- is cnlorc, 
and a pharmaceunically acceptable salt thereof. 

The compound according to claim 1, 

wherein R- is hydroxyethyl or 1 -hydroxy- 1 -m.e thy lethyl , 
R- IS cyano or lower alkyl optionally 

substituted with halogen, and 
R^ is lower alkylthio, lower alkyisulf inyl or 
lower alkylsul f onyl . 



The compound according to claim 1, 
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wherein R- is hydrogen, halogen, nitro or cyanc, 
R*^ is chloro, and 

is lower alkyithic, lower al>ylsulfinyl c: 
lower alkylsulfonyl . 



The coTLDound according zc clai-m 2, 
v/herein R- is hydrogen or halogen. 



process for preparing a corr.pound of nhe fcrmul 



uia : 




n 



wherein R- is hydroxye thyi , 1 -hydroxy- 1-me thyiethyl , 
hydrogen, halogen, nitro, or cyano, 
R- is chloro, cyano, or lower aikyl optionally 

subsrituted winh halogen, and 
R IS lower alkylthio, lower alkylsulf inyl , or 
lower aikylsulfonyl.^ 
provided thai: when is hydrogen, halogen, nitro, or 

cyano , 
then R^ is chloro, 
or a salt: chereof, 
which comprises , 

a) reducing a compound of the formula : 
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wnerein R-^ is as defined above, 
is acetyl, and 

2 

R^ IS cyano cr lower alkyl optionally 
substituced with halogen, 
cr a sale hereof, 

zo give a compound of the forT.ula : 




wherein and R-^ are each as defined above, and 
Rg is 1-hydroxyerhyl, 
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or a salt thereof. 



b) subjecting a compound of the formula 



10 




[III] 



15 



20 



wherein r| and R-^ are each as defined above and 
is carboxy, 

or its reactive derivative at the carboxy group, 
or a salt thereof, 

to alkylation to give a compound of the formula 



25 




[lb] 



30 



35 
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wherein and are each as defined above and 

R^ is 1-hydroxy-l-methylethyI/ 
or a salt thereof 

5 c) subjecting a compound of the formula : 



10 



15 




[II] 



2Q wherein R^^ R^ and R*^ are each as defined above, . 

or a salt thereof, 

to alkylation at the acetyl group to give a compound 
of the formula : 

25 



30 




lie] 



35 
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wherein R^. r| and are each as defined above, 
or a salt thereof, 

d) oxidizing a compound of the fcrmuia : 




wherein R* and R^ are each as defined above and 
20 Fl| is lower alkylthio, 

or a sale thereof, 

to give a compound of the forrr.ula : 




[le] 
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wherein and are each as defined above and 
R-Q is lower alkylsuif inyl or lower 
al ky is ui f onyl , 
or a salt chereof 

ei reducing a compound of the formula : 




v/herein R^ and R^ are each as defined above and 

R| is carboxymethyl , 
or its reactive derivative at the carboxy group, 
or a salt thereof, 

to give a compound of the formula : 
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wherein r| and are each as defined above and 

Rf is 2-hydroxyethyl, 
or a salt thereof, or 

f) subjecting a compound of the formula : 



10 




[V] 



15 



wherein is as defined above and 

Rg is hydrogen, halogen, nitro or cyano, 
or a salt thereof, 

to chlorination to give a compound of the formula : 



25 



30 




[ig] 



35 
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wherein R* and are each as defined above, 
or a salt thereof. 

6. A pharmaceutical composition comprising the compound 
of claim 1, as an active ingredient, in association 
with a pharmaceutically non-toxic carrier or 
excipient . 

7. A compound of claim 1 for use as a medicament . 

8. COX-II inhibiting agent comprising the compound of 
claim 1 . 

9. A method for the treatment and/or prevention of 
inflammatory conditions, various pains, collagen 
diseases, autoimmune diseases, various immunity 
diseases, analgesic, thrombosis, cancer or 
neurodegerat ive diseases which comprises administerin 
an effective amount of the compound of claim 1 to 
human beings or animals. 

10. Use of the compound of claim 1 for the manufacture of 
a medicament for treatment and/or prevention of 
inflammatory conditions, various pains, collagen 
diseases, autoimmune diseases, various immunity 
diseases, analgesic, thrombosis, cancer or 
neurodegerative diseases in human beings or animals. 



INTERNATIONAL SEARCH REPORT 



Interr lal AppJtcAQon No 

PCT/JP 96/02919 



A. CLASSIFICATION OF SUBJECT MATTER . ^ ^ ^^-.o^-. i /i /- 

IPC 6 C07D231/12 C07D231/14 A61K31/415 C07D231/16 



According lo IntemAOonal Patent Qasnfication (IPC) or lo both nanon^ claaificaQon and IPC 



B. FIELDS SEARCHED 



Minimum (Jocumcnuooo searched (dassificaaon sysum followed by clasaficaQon symbols) 

IPC 6 C07D A6IK 



DocumenUQon searched otfio- than minimum documcnUQon to the extent that such documents are included tn the fields searched 



Electronic data base consulted during (he intemaQonal search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' Ciutioti of doctimcnt. with indicaaon. where appropnate, of the relevant passages 



Relevant to claim No. 



wo, A. 95 15316 (G. D. SEARLE & CO.) 8 June 
1995 

cited in the application 
see claims 1,19,37 

EP,A,G 418 845 (FUJISAWA PHARMACEUTICAL 
CO.. LTD.) 27 March 1991 
cited in the application 
see claims 1,8-11 

EP,A.O 554 829 (FUJISAWA PHARMACEUTICAL 
CO., LTD.) 11 August 1993 
cited in the application 
see claims 1,8-12 

US, A. 5 521 207 (G. D. SEARLE & CO.) 28 May 
1996 

see claims 1-3 

-/-- 



1-10 



1-10 



1-10 



1-10 



Further documents are listed in the conanuation of box C. 



0 



Patent family mcmbcn are listed in annex. 



' Speaal categories of atcd documents : 

'A' document defining the general sute of the arc which is not 

considered to be of particular relevance 
'E' earlier doounent bm publiriied on or aOer the international 

filing date 

'L' docunrkeni which may throw doubts on phoney daim<s) or 
which is aied to csuUiih the publication date of another 
auaon or other tpeaal reason (as speafied) 

'O' document referring to an oral disdosxjre, use, cxhibtlioa or 
other means 

'P' document publish€d prior to the intemaQonal filing date but 
later than the priority date daimcd 



'T* later document published after the international filing date 
or pnonty date and not in conflict with the applicaaoci but 
ated to understand the pnnaple or theory underlying the 
invcn&on 

'X' document of particular relevance; the daimcd inrentxm 
caimoC be consdered novd or carmot be consdcred to 
involve an invenbve step when the document is taken alone 

'Y' document of particular rdevance; the daimcd inventKm 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such oofT^nation being obvious to a person skilled 
in the art. 

'A' documem member of the same patent family-^ 



Date of the actual completion of (be intanational search 



3 December 1996 



Date of mading of the intemaQonal search report 



1 7 -01- 19S7 



Name and mailing address of the ISA 

European Patent Office. P.B. 38 18 Patentlaan 2 
NL - 22S0 HV Rj]swi)fc 
Td. ( + 31 -70) 34O-2040, Tx. 31 651 epo nl. 
Fax: 31 70) 340-3016 



Authorized ofTiccr 



Herz, C 



Form PCT.1SA-3I0 ( 



page 1 of 2 





INTERNATIONAl. SEARCH REPORT 


Incem- al ApplicAUon No 

PCT/JP 96/02919 


C^ConUnuaOon) DOCUMENTS CONSIDERED TO BE RELEVANT 


CiUgory * 


QUbon of document, with indicaoon. where appropoAte, of the relevant passages 


Relevant to claim No. 


P.X 


wo, A, 96 14302 (EISAI CO., LTD.) 17 May 
1996 

see claims 1,4.10 




1-10 


A 


WO, A, 95 15318 (G. D. SEARLE & CO.) 8 June 
1995 

cited in the application 
see claims 1,9,17 




1-10 



Form PCT/lSA/ai5 (ODotinuauoa of tmautd Mbmal\ (July IW) 



page 2 of 2 



INTERNATIONAJL SEARCH REPORT 

mfoniuQon on patent fanuly members 



Intern al Appticadon No 

PCT/JP 96/G2919 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
dau 



US-A- 


5466823 


1 >l 11 ft C 

14-11-95 


US-A- 


5521207 


oo r\c oc 

28-UD-90 


AU-A- 


1171495 


19-05-95 


CA-A- 


2177576 


08-06-95 


EP-A- 


0731795 


t d />ft ft^ 

18-09-96 


FI-A- 


962249 


Oft nc rt£ 

29-05-96 


NO-A- 


962184 


29-05-96 


PL-A- 


314695 


16-09-96 


US-A- 


5510496 


23-04-96 


US-A- 


5563165 


08-10-96 


US-A- 


5508426 


16-04-96 


US-A- 


5516907 


14-05-96 


US-A- 


5504215 


02-04-96 


ZA-A- 


9409418 


28-11-95 



WO-A-9515316 



08-06-95 



EP-A-418845 27-03-91 



AT- 


■T- 


126216 


15 


-08 


-95 


AU- 


-B- 


637142 


20 


-05- 


-93 


AU- 


-A- 


6307290 


18 


-04 


-91 


CA- 


-A- 


2025599 


23 


-03 


-91 


CM- 


-A- 


1050382 


03 


-04 


-91 


CE- 


-D- 


69021472 


14 


-09 


-95 


DE 


-T- 


69021472 


25 


-01 


-96 


ES 


-T- 


2088933 


01 


-10 


-96 


IL 


-A- 


95675 


31 


-03 


-96 


JP 


-A- 


3141261 


17 


-06 


-91 


RU 


-C- 


2021990 


30 


-10 


-94 


RU 


-C- 


2059622 


10 


-05 


-96 


US 


-A- 


5134142 


28 


-07 


-92 



EP-A-554829 11-08-93 



AU- 


-B- 


663149 


28 


-09 


-95 


AU- 


-A- 


3217493 


12 


-08- 


-93 


CA- 


-A- 


2088835 


06 


-08- 


-93 


CN- 


■A- 


1075959 


08 


-09 


-93 


JP- 


■A- 


5246997 


24 


-09- 


-93 


US- 


-A- 


5550147 


27 


-08- 


-96 


ZA- 


-A- 


9300077 


04 


-08 


-93 



US-A-5521207 28-05-96 US-A- 5466823 14-11-95 

AU-A- 1171495 19-06-95 
CA-A- 2177576 08-06-95 



Form PCT.'1SV310 (pMant famiiy •itnM) <iwty 1^) 



page 1 of 2 



INTERNATIONAJL SEARCH REPORT 

mfofmiaon on patent family members 



tntem -il Appticalion No 

PCT/JP 96/02919 



Patent document 
cited in search report 



Publicauon 
date 



Patent family 
member($) 



Publication 
dale 



EP-A- 


0731795 


18-09-96 


FI-A- 


962249 


29-05-96 


NG-A- 


962184 


29-05-96 


PL-A- 


314695 


16-09-96 


WO-A- 


9515316 


08-06-95 


US-A- 


5510496 


23-04-96 


US-A- 


5563165' 


08-10-96 


US-A- 


5508426 


16-04-96 


US-A- 


5516907 


14-05-96 


US-A- 


5504215 


02-04-96 


ZA-A- 


9409418 


28-11-95 



US-A-5521207 



WO-A-9614302 


17-05-96 


AU-A- 
ZA-A- 


3815495 
9509475 


31-05-96 
15-05-96 


WO-A-9515318 


08-06-95 


US-A- 


5434178 


18-07-95 






AU-A- 


1171595 


19-06-95 






CA-A- 


2177574 


08-06-95 






EP-A- 


0731796 


18-09-96 



Form PCT/ISA/2I0 fp»t«nt family (July l»*a> 



page 2 of 2 



THIS PAGE BLANK (uspto) 



